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PROBLEM TO BE SOLVED: To obtain a curable compsn. which is free from residual surface 
tack when cured by compounding a thiolated polymer, a polyisocyanate, and a levelling agent 
and/or an antifoaming agent for a coating material. 

SOLUTION: 100 pts.wt. polymer having a number-average moLwt. of 600-200,000 and at least 
two thiol groups in the molecule is compounded with a polyisocyanate as the curative in a molar 
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compounded with 0.01-5 pts.wt. levelling agent and/or antifoaming agent for a coating material. 
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CLAIMS 



[Claim(s)] 

[Claim 1] (a) The polymer which has two or more thiol groups in 1 molecule, the poly isocyanate 
compound which has two or more isocyanate radicals in 1 molecule as (b) curing agents, and the 
hardening setup-of-tooling product characterized by consisting of at least one sort chosen from the 
leveling agent for (c)(1) coatings, and/or the defoaming agent for (2) coatings. 
[Claim 2] In a hardening setup-of-tooling product according to claim 1, the polymer which has two 
or more thiol groups in the 1 molecule (aforementioned [ a ]) It is (**) in a principal chain. - (Rl O) 
n - (however, Rl shows the alkylene group of carbon numbers 2-4, and n shows the integer of 6- 
200.) the polyether part with which it is expressed, and (**) -(C2 H4 OCH2 OC2 H4-SX)- and - 
(CH2 CH(OH) CH2-SX)- (however, x is the integer of 1-5.) The structural unit expressed is 
contained. At and the end (**) - the hardening setup-of-tooling product characterized by being the 
polysulfide polyether polymer which has the thiol group expressed with -C2 H4 OCH2 OC2 H4-SH 
and/or -CH2 CH(OH) CH2-SH. 

[Claim 3] In a hardening setup-of-tooling product according to claim 1, the polymer which has two 
or more thiol groups in the 1 molecule (aforementioned [ a ]) In a principal chain, it is (**). -(C2 H4 
OCH2 OC2 H4-Sx)- (however, x is the integer of 1-5.) The hardening setup-of-tooling product 
characterized by being the polysulfide polymer which has the thiol group which contains the 
structural unit expressed and is expressed with an end by (e)-C2 H4 OCH2 OC2 H4-SH. 
[Claim 4] The hardening setup-of-tooling product with which the leveling agent for (1) coatings 
(aforementioned [ c ]) and/or the defoaming agent for (2) coatings are characterized by being (3) 
silicone system polymer, (4) acrylic polymer, and/or (5) vinyl system polymer in a hardening setup- 
of-tooling product according to claim 1 . 

[Claim 5] (c) The hardening setup-of-tooling product according to claim 4 characterized by a 
silicone system polymer being (6) alkyl aralkyl denaturation silicone polymer. 
[Claim 6] The hardening setup-of-tooling product characterized by the mole ratios (an isocyanate 
radical / thiol group) of the isocyanate radical in the compound which has two or more isocyanate 
radicals in the 1 molecule (aforementioned [ b ]), and the thiol group in the polymer which has two 
or more thiol groups in the 1 molecule (aforementioned [ a ]) being 0.5-4.0 in a hardening setup-of- 
tooling product according to claim 1 . 

[Claim 7] (c) Hardening setup-of-tooling product according to claim 1 characterized by the leveling 
agent for (1) coatings and/or the defoaming agent for (2) coatings carrying out 0.01-5 weight section 
content to the polymer 100 weight section which has two or more thiol groups into (a)l molecule. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the hardening setup-of-tooling product 
suitable for using about a hardening setup-of-tooling product as a sealing material which lost the 
residual tuck on the front face of a hardened material. 
[0002] 

[Description of the Prior Art] The polymer which contains two or more thiol groups in 1 molecule 
will be easily hardened, if it mixes with an oxidizing agent, and since it reacts easily with an epoxy 
group, an isocyanate radical, etc. and macromolecule quantification is carried out, the thiol group is 
widely used for a sealing material, a coating, and adhesives. 

[0003] The poly sulfide polymer such a thiol group content polymer is indicated to be by U.S. Pat. 
No. 2466963, and the polysulfide polyether polymer indicated by JP,4-363325,A for which these 
people applied previously are illustrated. 

[0004] moreover - JP,52-125563,A - said poly SAFA - the id further, by JP,4-366121,A, by 
making it harden with said polysulfide polyether polymer and isocyanate compound, foaming has 
little good weatherability and the suitable hardening setup-of-tooling product for a sealing material 
with which the hardened material of a white system is obtained easily was proposed as the polymer. 
[0005] However, after stiffening these hardening setup-of-tooling products, they had the trouble that 
there were many residual tucks on a hardened material front face. 
[0006] 

[Problem(s) to be Solved by the Invention] Therefore, the object of this invention offers a hardening 
setup-of-tooling product useful as a structural sealing material which does not have a residual tuck in 
a hardened material front face in the hardening setup-of-tooling product by the reaction of the 
polymer which contains a two or more piece thiol group in 1 molecule, and the poly isocyanate 
compound which has two or more isocyanate radicals in 1 molecule. 
[0007] 

[Means for Solving the Problem] In view of the above-mentioned object, wholeheartedly, as a result 
of research, the hardening setup-of-tooling product characterized by this invention persons having 
the leveling agent for coatings and/or the defoaming agent for coatings of the specified quantity with 
a polysulfide polymer and/or a polysulfide polyether polymer, and the compound that has two or 
more isocyanate radicals in 1 molecule found out that there was no residual tuck in a hardened 
material front face, and hit on an idea of it to this invention. 

[0008] namely, the hardening setup-of-tooling product characterized by the hardening setup-of- 
tooling product of this invention consisting of at least one sort chosen from the polymer which has 
two or more thiol groups in (a)l molecule, the poly isocyanate compound which has two or more 
isocyanate radicals in 1 molecule as (b) curing agents, and the leveling agent for (c)(1) coatings 
and/or the defoaming agent for (2) coatings - it comes out. 
[0009] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 
[0010] [1 Polymer which has two or more thiol groups in a molecule]: The polymer which has two 
or more thiol groups in 1 molecule in the hardening setup-of-tooling product of this invention may 
include ether linkage, thioether association, a disulfide bond, a urethane bond, and an ester bond. 
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[001 1] The poly mercaptan indicated by the polyoxyalkylene polyol, U.S. Pat. No. 4,092,293, and 
JP,46-3389,B which are indicated by JP,47-48279,B as a desirable example of the polymer which 
has two or more thiol groups in such 1 molecule is mentioned. Moreover, as other known 
compounds, the thing of the thiol group end liquefied polymer of a publication, United States patent 
4th, and the thiol group end of the liquefied thioethers given in No. 366307 etc. is mentioned to U.S. 
Pat! No. 3,923,748. Furthermore, especially a desirable thing is the polysulfide polyether polymer 
and polysulfide polymer of the following publication. 

[0012] The number average molecular weight of the polymer which has two or more thiol groups in 
such 1 molecule is usually 100-200,000, and is 400-100,000 preferably. 

[0013] The polysulfide polyether polymer in the 2nd hardening setup-of- tooling product of this 
invention [Polysulfide polyether polymer] : in a principal chain (**) -- -(RIO) n- (however, Rl 
shows the alkylene group of carbon numbers 2-4, and n shows the integer of 6-200.) the polyether 
part with which it is expressed, and (**) -(C2H40CH20C2H4-SX-)- and -(CH2CH(OH) CH2-SX)- 
(however, X is the integer of 1 -5.) The structural unit shown is contained and it is (**) to an end. - 
C2H40CH20C2H4-SH And/or, it has the thiol group shown by -CH2CH(OH) CH2-SH. 
[0014] The structural unit shown by the polyether part of (a) and (b) in this polysulfide polyether 
polymer may be combined in the array of arbitration. Moreover, the rate is (**). - (RIO) It is n. - It is 
desirable that 3 - 70 % of the weight and (CH2CH(OH) CH2-SX) a component become [ a 
component / the component (C2H40CH20C2H4-SX) of (**) ] 1 - 50 % of the weight two to 95% of 
the weight. The number average molecular weight of this polysulfide polyether polymer is usually 
600-200,000, and is 800-50,000 preferably. 

[0015] Such a polysulfide polyether polymer can be manufactured by approach which is indicated by 
JP,4-363325,A. 

[0016] [polysulfide polymer]: - the polysulfide polymer in the 3rd hardening setup-of-tooling 
product of this invention — the inside of a principal chain — (**) — it has the thiol group which 
contains the structural unit expressed with -(C2 H4 OCH2 OC2 H4-Sx)- (however, x is the integer of 
1-5.), and is expressed with an end by (e)-C2 H4 OCH2 OC2 H4-SH. This polysulfide polymer has a 
fluidity at a room temperature, and number average molecular weight is usually 1 00-200,000, and it 
is 400-50,000 preferably. 

[0017] The desirable example of such a polysulfide polymer is indicated by U.S. Pat. No. 2 .466.963 
No. 

[001 8] [The poly isocyanate compound which has two or more isocyanate radicals in a molecule]: 
The urethane prepolymer which the organic poly isocyanate compound is made to react to the 
organic poly isocyanate compound and/or an active hydrogen content compound, and is obtained as 
a compound (b) which contains two or more isocyanate radicals in the molecule in this invention is 
desirable. 

[0019] As an organic poly isocyanate compound, tolylene diisocyanate, diphenylmethane 
diisocyanate, polymethylene polyphenyl isocyanate (KURUDO MDI), xylylene diisocyanate, 
isophorone diisocyanate, hexamethylene di-isocyanate, etc. are specifically mentioned. 
[0020] Moreover, SHIAMIN which includes the polysulfide polymer and aromatic series which have 
a sulfhydryl group, aliphatic series, heterocycle diamine, etc., and such mixture are mentioned to the 
alkane which includes the acrylic polyol which introduced the hydroxyl group into hydroxyl-group 
end polyester, the multiple-valued polyalkylene ether, the hydroxyl-group end polyurethane 
polymer, and the acrylic copolymer, hydroxyl-group end polybutadiene, a multiple-valued poly 
thioether, polyacetal, aliphatic series polyol, and the alkylene thiol that has two or more sulfhydryl 
groups as an active hydrogen content compound, an alkene and an aliphatic series thiol, and an end. 
[0021] As an urethane prepolymer, it is obtained by making the above-mentioned active hydrogen 
content compound and the organic poly isocyanate compound react on the conditions that an 
isocyanate compound is superfluous. 

[0022] In this invention, it blends so that the mole ratio (an isocyanate radical / thiol group) of the 
isocyanate radical in a compound (b) and the thiol group in (a) thiol group content polymer 
mentioned above may be set to 0.5-4.0. Preferably, in order that a constituent may not fully carry but 
macromolecule quantification, if said mole ratio exceeds 4.0 on the other hand, a hardened material 
becomes a hard weak thing and it is not desirable at less than 0.5. More desirable mole ratios are 0.7- 
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[0023] [The leveling agent for coatings, the defoaming agent for coatings]: The leveling agent for 
coatings and the defoaming agent for coatings of this invention are good at the leveling agent and 
defoaming agent which are generally added in coatings, and have an acrylic polymer, a vinyl system 
polymer, a silicone system polymer, a mineral system, etc. 

[0024] Especially, the leveling agent and the defoaming agent for coatings for silicone system 
coatings are desirable, and is an alkyl aralkyl denaturation silicone system polymer more preferably. 
[0025] It is desirable that the leveling agent for coatings and/or the defoaming agent for coatings 
carry out 0.01-5 weight section content to the polymer 100 weight section which has two or more 
thiol groups into (a)l molecule. 

[0026] [Other compounds]: To the hardening setup-of-tooling product of this invention, the acid can 
be added as fillers, such as a calcium carbonate, talc, clay, titanium oxide, and a silica, a plasticizer, 
a curing catalyst, and a concrete retarder in order to improve the workability at the time of 
constructing profitability and a constituent further, and the physical properties after hardening. 
[0027] Tertiary amine, an organometallic compound, etc. are used as a curing catalyst. 
[0028] As tertiary amine, there are amines monoamines, diamines, triamine, polyamine, annular 
amines and alcoholic, ether amines, etc. as an example Triethylamine, N, and N-dimethyl 
cyclohexylamine, N and N, N', N'-tetramethylethylenediamine, N, N, N\ the N'- tetramethyl propane 
-1 3-diamine, N and N, N\ N'-tetramethyl hexane -1 , 6-diamine, N — N — N — ' -- N -- " - N -- " - 
pentamethyl diethylenetriamine — N — N — N — ' — N -- " - N — " - pentamethyldipropylene 
triamine -- Tetramethyl guanidine, N, and N-dipolyoxy ethylene stearyl amine, N and N-dipolyoxy 
ethylene beef tallow alkylamine, triethylenediamine, An N and N'-dimethyl piperazine, N-methyl - 
N' -(2 dimethylamino)- Ethyl piperazine, N-methyl morpholine, N-ethyl morpholine, N -(N', N- 
dimethylaminoethyl)- Morpholine, 1, 2-dimethyl imidazole, dimethylamino ethanol, dimethylamino 
ethoxy ethanol, N, N, and N'-trimethylaminoethyl ethanolamine, N-methyl - N -(2 hydroxyethyl)- 
Piperazine, N -'(2 hydroxyethyl)- A morpholine, the screw-(2 dimethylaminoethyl) ether, ethylene 
glycol screw -(3 dimethyl)- The aminopropyl ether etc. is mentioned. Especially, N and N-dipolyoxy 
ethylene alkylamine system compound has the desirable residual tuck of a hardened material few. As 
an example, N and N-dipolyoxy ethylene stearyl amine, N, and N-dipolyoxy ethylene beef tallow 
alkylamine etc. is mentioned. Moreover, hindered amine mold light stabilizer also has a desirable 
residual tuck few. These tertiary amine may use two or more sorts. 
[0029] Moreover, as an organometallic compound, there are an organic tin compound, 
organomercury compounds, organic lead compounds, etc., and tin octylate, dibutyl tin diacetate, a 
dibutyl tin JIRAU rate, dibutyl tin mercaptide, dibutyl tin thiocarboxylate, dibutyl tin dimaleate, 
dioctyl tin mercaptide, dioctyl tin thiocarboxylate, phenyl mercury propionate, lead octenate, etc. are 
specifically mentioned. Especially, an organic tin compound with little effect of discoloration etc. is 
desirable, and dialkyl tin mercaptide, a dialkyl tin dicarboxylic acid salt, a dialkyl tin screw 
(dicarboxylic acid monoalkyl ester) salt, a dialkyl tin (dicarboxylic acid) salt, etc. are mentioned 

more preferably. . 

[0030] As acid, organic acids, such as a citric acid, stearin acid, and 2 ethylhexanoic acid, are 

desirable. . . 

[0031] Since foaming has little good weatherability and the hardened material of a white system is 
easily obtained by stiffening the polymer which generally has a two or more piece thiol group in 1 
molecule with the compound which contains two or more isocyanate radicals in 1 molecule, the 
suitable hardening setup-of-tooling product for a sealing material is obtained. However, these 
constituents had the problem that there were many residual tucks on the front face of a hardened 

material. . . , ... 

[0032] In this invention, the residual tuck on the front face of a hardened material is lost by adding 
the leveling agent for coatings and/or the defoaming agent for coatings of the specified quantity with 
the polymer which has two or more thiol groups in 1 molecule, and the compound which has two or 
more isocyanate radicals in 1 molecule. 

[0033] .. 
[Example] Although the following examples explain this invention to a detail further, this invention 

is not limited to these. 
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[0034] A Afunctional polypropylene glycols [ 800g and 87.7g ] (OH ** 55.3 mgKOH/g) which add 
propylene oxide to the [synthetic example 1] propylene glycol, and are obtained epichlorohydrin, 
and stannic chloride 5 1 .0g monohydrate were taught to the reaction container, and it stirred at 80-90 
degrees C for 3 hours. Furthermore, after adding polysulfide polymer (product [ made from Toray 
Industries Thiokol ], and trade name" thiokol LP55") 887.7g and mixing, the 76g sodium hydro 
sulfide (70% of purity) was added, and it stirred at 80 degrees C for 2 hours. Then, 7.1g of 50% 
water solutions of a citric acid was added, and after stirring for 15 minutes, it dehydrated, 
furthermore, a salt— removing -- 2.0 % of the weight of mercaptan contents, and light yellow with a 
viscosity of 80poise (25 degrees C) - the transparent polymer was obtained. 
[0035] [Example 1] - [an example 7] 

The plasticizer, the bulking agent, and the curing catalyst were blended with the polymer of the 
synthetic example 1 at a rate of the 1st table, and base resin was obtained. The additive (c) of the 
class shown with the urethane prepolymer (4.2 % of the weight of isocyanate contents) 64 weight 
section which added xylenediisocyanate in this base resin 390 weight section at the polypropylene 
glycol, and was obtained in the 2nd table, and an amount was mixed. The obtained mixture was 
slushed into the with a bore depth [ 5mm depth of 30mm ] container, weight was measured (weight 
ag), and the silica sand of 30-50 meshes was immediately sprinkled over the exposure front face. 
This field was turned downward, and superfluous non-adhered silica sand was dropped, it came, and 
weight was measured (weight bg). Moreover, will recuperate oneself in a container for five days, it 
was made to harden mixture at a sink and 20-degree-C60% like the above, the weight before silica 
sand adhesion (weight eg) and the weight after adhesion (weight dg) were measured, and the rate of 
a residual tuck (%) was computed by (1) type. A result is shown in the 3rd table. 
[0036] 

Rate (%) of residual tuck =((d-c)/(b-a)) xlOO About the case where the (c) additive is not added as an 
example of (1) type [example 1 of comparison] comparison, the plasticizer, the bulking agent, and 
the curing catalyst were blended with the polymer of the synthetic example 1 at a rate of the 1st 
table, base resin was obtained, and the same trial as examples 1-5 was performed. This result is 
shown in the 3rd table. 
[0037] 
[A table 1] 

5125 81 ( *J + * 7 9 I* ) 5 5. 5 

„ttjttftS (Nr N-JJiU+'^f f^^r'J;P7^) 0. 01 II2P 
C i/- n - *J ▼ h ) 0. 4 jgJIStf 



[0038] 
[A table 2] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/7/2006 



JP,09-255754,A [DETAILED DESCRIPTION] 



Page 5 of 5 





V <, J jjo. \*i m 














ttx r&i i 


7 )\/ $r /t> • 




0 . 1 


( {SJoo 33 


■ C T Q R P A 


^ V ^ ^ 3 ~ i V ^ ■> 'J 3 - ^ ( £fc ) 


> 








0. 2 


sgliffi^H 3 






a. jjrct? 


^fifitf* 4 






4 ^ 0 - 








f 1 / 


($foa 

£11801 6 


gift * V 


1 98 5 -5 0 <80 ) 


,-ft 


( ]Sj do ^ 


: f* * '< D > L 


c 9 i 5 m*<t& (<*) ) 




Hfi&#7 






1 


( {Sf no =S 




7 5 1 ffi^-fbJS* (tt) > 




[0039] 









[A table 3] 

SHUN 2 

&nm i 



*$33l 

v (%) 
1 0 

6 

4 

8 

3 6 
5 5 

4 7 
7 0 



[0040] 

[Effect of the Invention] As explained in full detail above, in this invention, the residual tuck on the 
front face of a hardened material is lost by adding the leveling agent for coatings and/or the 
defoaming agent for coatings of the specified quantity with the polymer which has two or more thiol 
groups in 1 molecule, and the compound which has two or more isocyanate radicals in 1 molecule. 
Such a hardening setup-of-tooling product is suitable to use it for a sealing material, adhesives, etc. 



[Translation done.] 
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